Two new triterpenoids and two new sterols, named euphyperins AD (14), including an oleanane-type triterpenoid (1), a lupane-type nortriterpenoid (2), and two cholestane-type steroids (3 and 4), along with five known compounds (59) were isolated from the twigs and leaves of Euphorbia hypericifolia. Euphyperin B (2) represents a rare lupane-type nortriterpenoid, and euphyperin C (3) is a novel 8,14-secocholestane-type steroid. Euphyperin A (1) exhibited moderate PTP1B inhibitory activity with an IC 50 = 17.05  1.12 g/mL.
The genus Euphorbia, with more than 2000 species, is one of the largest genera of angiosperms [1] . Diterpenoids in this genus are the focus of natural product research, because of their wide range of potentially valuable bioactivities [2] . Our great interest in structural and biological diversities of this genus resulted in some exciting research findings, such as the first secolathyrane diterpenoid with an unprecedented skeleton [3] , ingol-type diterpenoids with 11-HSD1 inhibitory activities [4] , and abietane-type diterpenoids with anti-HIV activities [5] . E. hypericifolia Linn. (Euphorbiaceae) has long been used as a traditional herbal medicine in China for promoting lactation [6] . Previous chemical studies on this plant only afforded some flavonoids and ellagic acid [7] . In the continuing search for structurally diverse and bioactive compounds from the genus Euphorbia, four new compounds, named euphyperins AD, including one oleanane-type triterpenoid, one degraded lupane-type triterpenoid, and two sterols, along with five known compounds were isolated from the twigs of E. hypericifolia. Among them, euphyperin B (2) represents a rare class of lupane-type nortriterpenoid [8] , and euphyperin C (3) possesses a rare 8,14-secocholestane-type steroid skeleton, which has only been found previously in a marine sponge [9] . Euphyperin A (1) exhibited PTP1B inhibitory activity with an IC 50 = 17.05 g/mL. Herein we describe the isolation, structure characterization, and biological activities of these compounds.
Euphyperin A (1) was isolated as a white, amorphous powder, and its molecular formula was determined as C 30 H 48 O 3 (seven indices of hydrogen deficiency) based on an HR-EIMS ion at m/z 456.3606 [M + ] (calcd 456.3603), as well as comprehensive analysis of its 1 H and 13 C NMR spectra. The UV absorption band at 253 nm exhibited a conjugated unsaturated carbonyl system, consistent with the IR absorption (Supporting Information Figure S10 ) at 1649 cm 1 . The 13 C and DEPT spectra ( Table 1 ) displayed 30 signals of carbons including eight methyls, nine methylenes, four methines (two oxygenated at  C 67.3 and 78.5) and nine quaternary. Three overlapped signals at  C 30.9 (C-17) and 39.9 (C-10 and C-14) were distinguished by HMBC correlations. The signals at  C 144.7, 158.8, and 201.1 confirmed the existence of the aforementioned enone system, which accounted for two indices of hydrogen deficiency, and the remaining five thus required 1 being pentacyclic. The above data with the aid of analysis of its 2D NMR spectra suggested that it was an oleanane-type triterpenoid bearing an ,-enone system and two hydroxyls. The attachments of these two hydroxyls were at C-3 and C-11, as determined by the chemical shifts of the relevant protons and carbons as well as the HMBC correlations ( Figure 1A ) from H-3 to C-1, C-4, C-23, and C-24, and from H-11 to C-8, C-9, and C-12. The tetrasubstituted  8 double bond in the α,β-enone system was located by the multiple correlations from H-11, H 2 -15, and H 3 -26 to C-8 at  C 144.7, and from H-5, H-11, H 2 -12, and H 3 -25 to C-9 at  C 158.8, respectively. The location of the carbonyl group was assigned at C-7 as deduced from the HMBC correlations from H 2 -6 to C-7 at  C 201.1. The above deduction unambiguously suggested that 1 was an analogue of 7-oxoisomultiflorenol [10] , and the only difference was the presence of a hydroxy group at C-11 ( C 67.3).
The relative configuration of 1 was almost identical to that of 7oxoisomultiflorenol by comparing their 1 H and 13 C NMR spectra, as well as analysis of the ROESY spectrum ( Figure 1B ) of 1, in which the cross-peaks of H-1/H-3, H-3/H-5, and H-3/H 3 -23 revealed that they were cofacial and assigned to be -oriented randomly. In consequence, the ROESY cross-peaks of H-11/H-1, H-11/H-12, and H-11/H 3 -27 suggested H-11 was also -oriented. Thus, the structure of 1 was assigned. Table 1) displayed 28 carbon signals for seven methyls, ten methenes, four methines and seven quaternarys, including two carbonyls ( C 209.5 and 217.9). The two keto groups accounted for two indices of hydrogen deficiency, and the remaining four thus indicated 2 being tetracyclic. The aforementioned analysis obviously suggested that the structure of 2 resembled that of 29,30-dinor-3-acetoxy-18,19dioxo-18,19-secolupane [8] , and the only difference was the presence of a 3-OH in 2 replacing the 3-OAc in the latter as judged by the shielded H-3 ( H 1.25). This conclusion was confirmed by the HMBC correlations ( Figure 2A ) from H-3 to C-1, C-4, C-23, and C-24. The locations of the two keto groups at C-18 and C-19 were confirmed by the HMBC correlations from H-13, H 2 -16, H 2 -22, and H 3 -28 to C-18 ( C 217.9), and from H 3 -20, H 2 -21, and H 2 -22 to C-19 ( C 209.5).
The relative configuration of 2 was assigned in the same way as that of 29,30-dinor-3-acetoxy-18,19-dioxo-18,19-secolupane, mainly by comparing their NMR data, which were corroborated by the ROESY spectrum ( Figure 2B (Table 2) , with the aid of the HMBC spectrum ( Figure 3A ), displayed signals of 29 carbons, suggesting the existence of several characteristic functional groups including two keto groups ( C 215.4 and 224.5), one oxygenated methine ( C 75.9), one oxygenated quaternary carbon ( C 83.5), and one terminal methene group ( C 106.5 and 156.5). The above data indicated that 3 likely possessed a steroidal structure which was highly similar to that of (24R)-3-hydroxy-24-methyl-4-methylene-5-8,14-secocholestane-8,14-dione [9] , except for the presence of a  24(28) double bond and in the concomitant absence of a  4(29) double bond. This deduction was further verified by the HMBC spectrum, in which the  24(28) double bond was verified by the key correlations from H 2 -23, H-25, H 3 -26, H 3 -27, and H 2 -28 to C-24 at  C 156.5, and from H 2 -23 and H-25 to C-28 at  C 106.5. In addition, CH 3 -29 was located by the correlations from H-3 and H-4 to C-29 at  C 15.6.
The relative configuration of 3 was assigned by comparison of NMR data with those of (24R)-3-hydroxy-24-methyl-4methylene-5-8,14-secocholestane-8,14-dione [9] and the ROESY experiment ( Figure 3B ). In particular, H-3 and CH 3 3) and two oxygenated carbons ( C 74.7 and 75.9), but no carbonyl groups. Further analysis of its 1 H and 2D NMR spectra indicated that 4 was a C29 steroid, structurally similar to 3 and 9-hydroxy-15-oxoconicasterol [11] and shared the same A ring and side chain from C-20 to C-28 with 3 and the same B, C, and D rings with 9-hydroxy-15-oxoconicasterol based on the similar NMR patterns of the involved protons and carbons, which were reaffirmed by the HMBC spectrum (Supporting Information Figure S30 ). The relative stereochemistry of 4 was established to be the same as that of 3 by NMR comparison and the biosynthetic reasoning that 4 undergoes reduction of the carbonyl at C-15 and subsequently oxidative cleavage of the Δ 8 (14) double bond to form compound 3. Accordingly, the structure of 4 was unequivocally characterized.
Five known compounds, 3-oxo-ent-trachyloban-17-oic acid (5) [12], 9,19-cyclo-24-nor-5,9-cholane-3,23-diol (6) [13] , 9,19cyclo-4,4,14-trimethyl-3-hydroxy-5-pregnan-20-one (7) [14] , 3-hydroxy-22,23,24,25,26,27-hexanordammarane-20-one (8) [15] , and phytol (9) [16] were also isolated. Their structures were identified on the basis of the NMR and ESIMS data.
Protein tyrosine phosphatase 1B (PTP1B) plays a major role in metabolic signaling pathways, making it ideal as a therapeutic drug target for type 2 diabetes and obesity. In addition, triterpenoids as PTP1B inhibitors have recently been reported as potential agents for the chemoprevention and therapy of breast cancer [17] . Euphyperins A (1) and B (2) were tested in vitro for their inhibitory effect on PTP1B activity [18] , using oleanolic acid (purity  97; Sigma-Aldrich Co., St Louis, MO, USA) as the positive control (IC 50 value: 1.05 g/mL). Euphyperin A (1) displayed moderate PTP1B inhibitory activity with an IC 50 value of 17.05  1.12 g/mL. Euphyperins A (1) and B (2) were also evaluated for their in vitro inhibition against XBP1 mRNA splicing, which is an important therapeutic target in cancer treatment, but neither was active. 
Experimental

General experimental procedures:
Bioassays:
The PTP1B inhibitory activity was measured according to the reported protocol [18] . XBP1 mRNA splicing inhibitory activity was also determined using a reported protocol [19] .
Supporting information: IR, ESIMS/EIMS, HR-ESIMS/HR-EIMS, 1D and 2D NMR spectra of compounds 14 are provided.
